Social cognition can be impaired in a range of neurodegenerative conditions, yet the 17 impact of these difficulties on behaviour and social relationships is not yet fully understood. 18
Daveson, Hodges, Piguet, 2013) and are often reported to be more distressing and disabling 64 than cognitive changes (Steele et al., 1990) . 65
Importantly, carers for people with dementia are often intimate partners, who may 66 have difficulty adjusting to significant changes in the relationship (Garand et al., 2007) . One 67 important variable related to wellbeing of the carer is their perceptions of the 68 continuity/discontinuity of the relationship. Perceived discontinuity refers to perceptions of 69 the relationship as being essentially changed and radically different as a result of dementia, 70 rather than as a continuation of the premorbid relationship. While it is well-established that 71 behavioural changes after dementia are related to carer burden, it is not yet known whether 72 these behavioural changes are associated with perceived discontinuity of the relationship. 73
This relationship might be expected since behavioural changes such as disinhibition, 74 aggression and apathy fundamentally affect the way in which a person interacts with others, 75 which is the cornerstone of interpersonal relationships. The current study was the first to 76 investigate this proposed relationship between behavioural change and discontinuity of 77 relationship. 78 They found that behaviour change on the IBC scale correlated with ERT scores, but not with 120 MMSE performance, suggesting that the behaviour of patients with DAT does not depend on 121 deterioration of cognitive ability but rather on a decreased ability for emotion comprehension 122 (Shimokawa et al., 2001 impairment that participants with DAT experience in their day-to-day life. Thus, the current 138 study aimed to examine the relationship between social cognition and behaviour using an 139 ecologically valid measure of emotion recognition. 140
Finally, the current study also aimed to determine whether social cognition 141 impairments observed in people with DAT can be accounted for by their non-social cognitive 142 deficits. Real-time social exchanges make demands on attention, language, information 143 processing skills and memory. It is quite possible that these factors play an important role in 144 any social impairments experienced by people with DAT. Thus, it was predicted that general 145 cognitive ability will account for a significant amount of the variance in relation to social 146 cognition in participants with DAT. 147 Thus, the current study examined the relationships between general cognitive ability, 148 social cognition, problem behaviours and relationship continuity. The main hypotheses for 149 this study were: 1) Participants with DAT would be impaired on a social cognition task in 150 comparison to their partners and that this would be partially accounted for by general 151 cognitive ability and 2) there would be a significant negative correlation between the i.e. 152 social cognition task and behaviour ratings in participants with DAT given to determine whether problems in that domain are present. If the screening question 248 determines that problems in that domain are present, the informant is asked to indicate the 249 severity of behaviour within each domain, as measured on a 3-point Likert scale, the 250 frequency, as measured on a 4-point scale and the distress these behaviours cause is measured 251 on a 5-point scale. For each behavioural domain there are four scores that can be calculated: a 252 frequency, severity, total (frequency x severity) and a caregiver distress score. behavior disturbance) are not included in the NPI total score. The distress score is not 259 included in the total NPI score. In this study, the total distress score is generated by adding 260 together the scores of the first 10 items of the NPI distress questions. 
Social Cognition Results 307
To compare performance between partners and participants with DAT on TASIT 308 (Part 1: ERT, Part 2: SIM and Part 3: SIE Subtest) scores, non-parametric Mann Whitney-U 309 tests were performed. Table 2 outlines the results of these group comparisons. On TASIT-310 ERT, there were significant differences between participants with DAT and their partners for 311 all emotions with the exception of happy. Overall, there were significant differences between 312 groups for positive, negative and total TASIT-ERT, where partners obtained higher scores. 313
On TASIT-SIM, the participants with DAT had lower composite 'sincere', 'simple sarcastic' 314 and 'complex sarcastic' scores, as well as lower overall scores compared to their partners. 315
Similarly, on TASIT-SIE participants with DAT had lower composite 'lie' and 'sarcasm' and 316 total scores compared to their partners. 317
Since the ACE-R scores were highly variable in the DAT group indicating a range of 318 severity of DAT, a follow-up analysis was conducting in order determine whether differences 319 between groups on social cognition were driven by the more severe dementia diagnoses. The 320 DAT group was split into two sub-groups based on a median split of their ACE-R scores. 321 These two severity groups were then compared (using Mann Whitney U tests) to the control 322 group on TASIT scores. The less severe DAT group had significantly lower median TASIT 323 scores (TASIT-ERT median = 18, TASIT-SIM median=38, TASIT-SIE median=34) than the 324 partner group (TASIT-ERT median=24, TASIT-SIM median=49, TASIT-SIE median=55), 325 all p's<.001. Similarly, the more severe group also had significantly lower median TASIT 326 scores (TASIT-ERT median = 12.5, TASIT-SIM median=33, TASIT-SIE median=33) than 327 the partner group, all p's<.001. 328 ***INSERT 
Association between social cognition and cognitive ability in participants with DAT 330
Correlations between social cognition scores and cognitive scores are presented in 331 Table 3 . TASIT total scores were not related to ACE-R Total or to any ACE-R sub scores. 332
TASIT-ERT totals scores were associated with ACE-R language (rho= .55, p< .001) and 333 ACE-R total (rho= .57, p< .001) scores. Further, scores for recognising both positive (rho= 334
.60, p< .001) and negative (rho= .53, p< .001) emotions on TASIT-ERT were also associated 335 with ACE-R total scores. The TASIT-SIM overall score was not related to any ACE-R 336 scores. However, the TASIT-SIM score for complex sarcasm items was related to fluency 337 (rho= .56, p< .001), language (rho= .59, p< .001), visuo-spatial (rho= .58, p< .001) and total 338 ACE-R (rho= .60, p< .001) scores. Neither the TASIT-SIE total score or any of the SIE sub 339 scores were related to any ACE-R scores. 340 ******INSERT TABLE 3 HERE****** 341
Five participants with DAT who were unable to complete some or all of the sections 342 in the TASIT also showed low scores on the ACE-R total score. A comparison between the 343 ACE-R scores of participants who had been able to complete all sub-tests on the TASIT and 344 those who had not revealed significant differences in their ACE-R total scores U (27)= 107, 345 z= 3.25, p<.001. 346
Neurobehavioural Results 347
The NPI total scores were examined for participants with DAT. Apathy was reported 348 by the most partners (N=20), followed by anxiety (N=14), irritability (N=11), agitation 349 (N=10) and appetite changes (N=10). Behaviours reported to occur most frequently were 350 apathy, appetite disturbances, anxiety and irritability. Behaviours reported to be the most 351 severe were apathy, anxiety, irritability and depression. Finally, behaviours reported to cause 352 the most distress were apathy, anxiety, irritability and depression. 
Association between social cognition and behaviour change in participants with DAT 357
Spearman correlations were conducted between social cognition scores (TASIT ERT, 358 SIM and SIE) and behaviour ratings (NPI total and NPI apathy, anxiety, depression, 359 irritability and agitation). These behaviours were chosen for this analysis given they were the 360 most frequently encountered in our sample and most distressing as rated by partners. There 361 were no significant correlations between social cognition scores and total behaviour ratings 362 (all p's<.05). Similarly, no significant correlations were found between social cognition 363 scores and distress levels for each of the behaviours or the total distress level as measured by 364 the NPI. 365
Association between social cognition/behaviour in participants with DAT and partner's 366 ratings of relationship continuity 367
Spearman correlations revealed no significant correlations between partners' BRCM 368 ratings and social cognition of participants with DAT as measured by TASIT ERT, SIM and 369 SIE (all p's<.05). 370
Significant negative correlations were found between the BRCM total scores and the 371 NPI total scores, rho= -.70, p< .001, and NPI total distress scores, rho= -.71, p<.001, 372
suggesting that greater presence of problem behaviours and the distress they cause is related 373 to poorer perceived continuity of the relationship. BRCM scores were significantly correlated 374 with some specific behaviours on the NPI; apathy (rho= -.64, p< .001), it's severity (rho= -375 .67, p <. 001) and how distressing it is for partners (rho= -. 63 This study examined impairments in social cognition in patients with DAT and 391 whether these impairments were associated with behaviour changes. Further, this study 392 sought to determine whether these behaviour changes and social cognition impairments were 393 related to partner's perceptions of relationship continuity. 394
Participants with mild to moderate DAT showed difficulties on all three parts of 395 TASIT compared to their partners' performance, demonstrating impaired social cognition. 396 This is in line with previous research by Kipps et al. (2009) , using the TASIT-ERT, which 397 suggested that people with DAT are poorer than controls at recognising emotions. 398
Interestingly, this was true for both DAT patients with ACE-R scores higher than the median 399 and for those with ACE-R score lower than the median, indicating that the social cognition 400 and 'agitation', given the consequences it can have on relationship quality, and stresses the 512 need to conduct more research into how to manage these behaviours in order to improve 513 relationship satisfaction in a couple where one member has a diagnosis of DAT. 514
A few limitations of the current research should be noted. Foremost, the current study 515 was unable to compare social cognition to another dementia patient group in order to 516 determine whether they are a non-specific effect of pathology or a specific DAT effect. 517
Further, only TASIT was used to assess social cognition in this study. Considering the lack of 518 a normative sample for older people on this task, it would have been beneficial to include 519 additional ToM and emotion processing tasks in order to establish concurrent reliability and 520 be able to determine 'impaired' performance and cut-off scores by examining standardised 521 scores allowing for more detailed statistical methodology. 522
The current study was the first to assess the relationship between social cognition, 523 behaviour and relationship continuity in DAT. Previous publications have commented on the 524 lack of research available on the relationship between these factors (e.g. Kipps et al., 2009, 525 Shany-Ur et al., 2012). Significant differences were found in the ability of people with DAT 526 to correctly identify emotions and sarcasm, compared to their partners. Although social 527 cognition scores did not appear to associate with behaviour changes in DAT, the present 528 study found associations between behaviours such as apathy, disinhibition and agitation in 529
DAT with relationship quality, supporting the need to focus interventions in management of 530 these behaviours and minimise the impact on a couple's relationship status. 531 
